The physical work capacity, body composition, and physiological characteristics of 12 law enforcement officers (9 males, 3 females) were measured. Subjects included a representative sample from the occupational categories of detective, staff, investigative and patrol officer. Mean maximal oxygen uptake of the men was 42.1 ± 8.9 ml.kg-lmin-1 with mean values of 41.5 ± 8.7 ml.kg-1min-1 for the women. Measurement of body composition indicated an average of 24.4 ± 7.1% body fat for the men and 30.9 ± 1.2% for the women. Muscular power, strength, and endurance as measured by isolated limb flexionextension movement and fitness test performance was considered average with no excessive bilateral differences. The results of this study were compared with other investigations of law enforcement officers of similar age groups. The officers displayed average or above health and physical fitness scores for their age classification and were able to complete all police task-oriented tests. Key words: Maximal oxygen uptake, Cybex, Physical fitness, Police officers INTRODUCTION The current popular health and physical fitness interest has been incorporated into the law enforcement field with the recent adoption of various fitness testing programmes for officers. Most of the health and fitness programmes appear to have been initiated on the basis of subjective opinion of departments who have a genuine desire to reduce costs of health care, improve general health, reduce absenteeism, increase productivity and improve employee work attitude and job satisfaction (Bjurstome and Alexiou, 1978 (Ellis et al, 1985) was completed.
INTRODUCTION
The current popular health and physical fitness interest has been incorporated into the law enforcement field with the recent adoption of various fitness testing programmes for officers. Most of the health and fitness programmes appear to have been initiated on the basis of subjective opinion of departments who have a genuine desire to reduce costs of health care, improve general health, reduce absenteeism, increase productivity and improve employee work attitude and job satisfaction (Bjurstome and Alexiou, 1978) . Lack Medically-Oriented Health and Physical Fitness Tests Body composition was assessed by body density (Brozek et al, 1963) and skinfold (triceps, subscapular, suprailiac, abdominal, thigh) techniques. A 12-lead electrocardiogram (ECG) and blood pressure were obtained after 10 minutes of supine rest. Standard pulmonary function evaluation consisted of forced vital capacity, forced expiratory volume in 1 second, and maximum voluntary ventilation. Coronary heart disease risk factors, dietary food habits, smoking habits, alcohol drinking habits, exercise habits, perceived stress, Type A Behaviour tendency (Falls et al, 1980) and self-esteem (Jaeger, 1985) Academy, 1985) and consisted of a 550 yard run, victim carry, window climb, 6 foot wall scale, long jump, 40 foot culvert crawl and uneven balan9e beam walk. In addition, a timed 165 yard obstacle course (Ellis et al, 1985) was completed.
RESULTS
Resting heart rates (72 ± 12 beat.min-1) and blood pressures (128/86 ± 12/6 mm Hg) were within normal limits as were blood chemistries, cardiovascular heart disease risk profiles and pulmonary function measurements. Per cent body fat, as calculated from body density, averaged 24.4 ± 7.1% for the men and 30.9 ± 1.2% for the women. Fat free weight was calculated at 63.1 ± 6.7 kg and 41.9 ± 2.7 kg for the men and women, respectively. Sum of 5 skinfolds measured 77.3 ± 26.2 mm (men) and 81.3 ± 25.7 mm (women) with calculated per cent fat at 15.9 ± 4.9% (men) and 19.1 ± 5.8% (women). Nutrition was evaluated by food intake frequency and fat food intake was considered low to average as were alcohol consumption and exercise habits. Only one officer smoked. The police officers tended to demonstrate Type B personality behaviour tendencies with normal self-esteem ratings. Mean sensory integrity measurements (reaction time, movement time, kinesthetic recall, vision and hearing) were also considered within normal limits. Directly determined mean maximal oxygen uptake was 42.1 ± 8.9 ml.kg-1min-1 for the men and 41.5 ± 8.7 ml.kg-1min-1 for the women.
Muscular power, strength, and endurance (Cybex technique) means are presented in Table 1 . No major differences were seen as a group in bilateral or in flexion/ extension ratio comparisons. All performance data is presented as total means with the three women's data included. Mean standard fitness test data are presented by fitness component in Table II . Bench press 1 RM produced great individual variation with a mean of 64.3 ± 28.9 kg. Sit and reach measurements averaged 45.0 ± 6.1 cm or 6.9 cm beyond the feet. In addition, mean distance for the 12-minute walk/run was 2.1 ± 0.3 km and mean time for the 3 mile walk (4.8 km) was 45.1 ± 6.9 minutes. Mean times of completion for each police task-oriented test are presented in Table Ill . All subjects were able to complete the tasks although some required a longer time period or several attempts to master the technique.
DISCUSSION
Comprehensive and mandatory physical fitness programmes are becoming increasingly common in the law enforcement setting. Most of these make the assumption that an officer who is in shape will be able to respond to occupational demands without undue probability of injury, illness, or death. In addition, an assumption is made in the law enforcement field in that a police officer is supposed to be well above average in all physical attributes: bigger, stronger, quicker, more healthy than the average person. However, the officers in the present study could be best described as typical, average individuals.
Comparison with published norms from other police departments or agencies showed that the subjects in this study were representative of law enforcement personnel. The mean age was 32.4 ± 4.7 years which was similar to the mean of 35-39 years reported in an investigation sampling 10% of the entire Pennsylvania State Police Agency (Fraser, 1986) .
Basic Health Status A pre-requisite in maintaining a positive health status is weight control, or more correctly body composition balance. Percentage body fat values were similar to published values of 16.1-25.4% for officers aged 30-39 years (Davis and Stark, 1980; Fraser, 1986; Stamford et al, 1977; NC Justice Academy, 1985; Kuntz, 1986; NC Alcohol Law Enforcement Division, 1986 ). Most of the values reported in this literature for per cent body fat were estimated from measures of skinfold thicknesses. Both the body density and the skinfold measurement techniques were utilised in the present study. There was a striking difference in the results of the two techniques with the values estimated from skinfolds extremely low for age group comparison. Cardiopulmonary Status Another basic concept for health is a stable resting cardiovascular status which is usually addressed by evaluation of a 12-lead ECG and blood pressure. The mean resting heart and blood pressure for the officers in the present study, as previously stated, were all within normal adult limits and within the limits of published law enforcement norms (Fraser, 1986; NC Justice Academy, 1985) . ECG analysis has traditionally been recognised as an effective tool for evaluation of health status. However, published information (SC Criminal Justice Academy, 1986) is somewhat limited, probably due to the costs of such tests. As high blood pressure has been associated with increased risk of cardiovascular heart disease, its measurement has been recognised as a major factor in medical screening processes either for employment requirements or yearly fitness testing at law enforcement agencies (Ellis and Bailey, 1984; Ellis et al, 1985; Gayle, 1978; SC Criminal Justice Academy, 1986) .
The evaluation of stress test ECG data (SC Criminal Justice Academy, 1986; Gayle, 1978; Mostardi et al, 1986) and direct measurement of maximal oxygen uptake is also rare in the law enforcement field. Mean V02 max measured in the present study compared favourably with the 36.6-40.1 ml.kg-lmin-l average oxygen uptake reported for officers and 30-39 years using the same treadmill protocol (Price et al, unpublished data).
Submaximal stress tests of various kinds to predict maximal oxygen uptake have become quite popular. The officers in the present study participated in three predictive tests and the results of these tests compared favourably with published test results (Stamford et al, 1977; NC Justice Academy, 1985; AhIstrom, 1985) . Musculo-Skeletal Integrity Status and Performance A unique feature of the present study is the assessment of musculo-skeletal integrity by isolation of flexion and extension of the shoulder and knees combined with performance data from fitness tests of muscular performance. Mean power, strength, and endurance values are reported in Table 1 . It has been proposed that imbalances between flexion-extension and right-left limbs might indicate a potential for high risk of injury. The police officer tends to have very sedentary task demands during the majority of his/her shift but there is always the risk of emergency situations requiring maximal exertion of muscular effort. An imbalance in limb strength might cause the officer to sustain significantly unequal forces across the knees or back resulting in injury. The same would be true if extension was excessively greater than flexion in any one limb. Interestingly, the endurance ratios of strength after 15 repetitions were similar in both the knee and shoulder in spite of lower maximal strength and power measures in the shoulder (Table 1) . This could be a good sign for the overall exercise conditioning reported in the exercise profiles of the officers and may indicate a reduced injury risk. Experimental studies are needed to explore the critical flexion-extension ratio for injury risk. No major imbalances were evident in the present study nor could published Cybex data on police officers be located.
Comparison of the results of standard physical fitness scores of the officers of the present study (Table 11) to scores of fellow officers of similar age is somewhat difficult due to the diverse types of tests that can be used to assess physical fitness. In general, the mean scores achieved were typical of the mean scores reported for other law enforcement populations (Davis and Stark, 1980; NC Justice Academy, 1985; AhIstrom, 1985; Fraser, 1986; Booth and Hornick, 1984) .
As job-relevancy is an important consideration, many departments and agencies have developed police taskoriented tests (Fraser, 1986; Booth and Hornick, 1984; Ellis et al, 1985; Gayle, 1978; NC Justice Academy, 1985) . These tests are generally combinations of basic movements that might occur during a patrol officer's duties such as climbing a fence or wall, pursuing a suspect, jumping, or carrying a victim to safety. The tests selected for the present study were part of the State of North Carolina Law Enforcement Guidelines (NC Justice Academy, 1985) although instead of conducting a run through the entire course, each event was individually timed. In addition, a 165 yard obstacle course was selected (Ellis et al, 1985) . The results of the taskoriented tests are presented in Table Ill and do not necessarily match any test battery selected by any other agency. Each agency who elects to utilise task-oriented measures for officer fitness has to decide on the activities to be evaluated, the order and combination of events, and establish their own norms for acceptable performance. Lack of normative data is a limitation in interpreting results for officers and for the department. The basic premise of taskoriented tests is a "can do" or "cannot do" evaluation. In this respect, the majority of the officers in the present study completed each task successfully.
CONCLUSION
The results of this study indicate that this representative population of police officers can be described as healthy and physically fit. Most are coping well with the potential health problems of a sedentary job, changing shift work times, and emotionally charged emergency duties. They can be placed well along the positive axis of a healthdisease continuum.
